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Description of Wells

Twenty-four wells have been drilled by Texasgulf/Moab Salt since operations began in 1962.
These wells vary in depth from 2,645 to 4,133 feet, Casing size ranges from 4.5 to 20 inches.
The are two main purposes for these wells. The first is to provide access to the old mine
workings for the purpose of extracting ore by solution mining. The second was a test
program to evaluate mining outside the old mine workings.

Wells #2 through #16 were drilled from 1970 ta 1975 for the purpose of solution in the old
mine workings. These wells are located in faulted areas and have had problems with loss
of mechanical integrity.

Wells #2, #8, #13, and #14 were used for injection, but developed leaks. Well #2 was
" plugged in 1975, and Wells #8, #13 and #14 were plugged in 1988.

Wells #3 and #9 were drilled for injection, but missed the mine. Well #3 was used for six
months in 1974 in the test well program. It was plugged in 1589. Well #9 was never used
and was also plugged in 1989,

Wells #7 and #11 were drilled for injection and did enter the mine, but encountered
| problems and were temporarily plugged. Well #7 was inifially plugged in 1971, and the
plugging and abandonment was completed in 1988. Well #11 had a bridge plug and some
cement set in place in 1971. The plugging was completed in 1989.

Wells #4 and #10 were used for injection, but developed problems. These wells were
plugged in 1988.

Wells #12, #16 and 20 failed a mechanical integrity test early in 1989 and were plugged
the same year.

Well #1 was drilled in 1970, but did not enter the mine. [t was also used in the test well
1 program, and was plugged in 1989.

Wells #17, #18, #19, #21, #22 and #23 were also outside the mine and used in the test well
program. Well #19 was plugged in 1988 and Wells #21, #22 and #23 were plugged in 1989.
Wells #17 and #18 were plugged in 1993.

Well #24 was drilled in 1994 and is used for injection. Well £6 is used for extraction.

i Well #15 was used for injection and plugged in 1995. Well #5 was used for injection and
was plugged in 1996. Both of these wells failed Mechanical integrity Tests before being
¢ plugged.
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2ROCEDURE _FOR AZANDONMENT OF HWELLS

" The tfollowving -glan has bean u
submittal to incoroorate guidance from
to Moab Salt on March 29, 1989.

The first step in abandoning a wel! =ill be an evaluation of
the cement outsida the casing. Thnis vil!l be done usiag 2 cemant
bond log (or other aporoved methods). A 5ridge polug will then he
placed at the bottom of Salt 2. R workovas rig will thea rua drill
Pipe into the well to a point just a2bova the plug. 32 cament slug
500 feet in length will ba pumped in. If the cemant bond log show
inadequate cement behind the casing, the casing will ba parfarated
Just above the plug prior to nlacing thes cement. The cement will
then be placed under pressure or "sgueezed” in order io se -
formation outside the casing. The placsment of the cement
shall be in accordance witp 40 CFR 146.10(5). The cemeat sha
salt-saturated :P! Class 3 cemant, with z density of 120 1} e
Cementing will continue unti) a continuszs 100-foot =ona outside
the casing is s=stablishad. The adequazy of this =ona =3Ill b
verified beiore proceeding to the intermadiate plug.

The intermsdiate plug of Dbentoniiz shall be placed in
accordance with 40 CFR 146.10(c). The =inimum density shall he
§4.57 1b/ft’. : state of static equiiineium shall be seniaved
oSefore placement of a surface 2lug

The sucrface slug shal]l consist af = minimum o 200 fz2et of
salt-saturated 277 Class 3 cepasnt with a 2ansity of 122 lb/Es° iz
“ill alsa be placad in accordance with 23 C72 125.10(%)

IXY/mp
9/30/92
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ABANDONMENT PLAN

DETAILS OF EACH WELL AND MATERIALS REQUIRED

Weéll#  Surface Pipe Wall Inside Top  Bottom Plug Ft» e
Elevaion  Size Thickness  Area Depth  Depth  Location Bentonite  Cement

6 1037 2000 0635 1913 0 1040
1600 06325 1.187 937 3198 2700 3028 857
A 4283 9625 0352 0.434 0 3085 2500 825 260

Note: The tabulations above and the calculations below show only the amount of material required to fill the

casings

" Well #6 Cement: 200 lin. ft. x 1.913 3/lin. ft. + 400 lin. f. 1.187 ft)in. ft. = 857 f?
Bentonite: 7371in. ft. x 1.913 f4in. ft. + 1363 lin. ft. 1.187 £t/lin. ft. = 3028 f

Well #24 Cement: 600 lin. ft, x 0.43¢ flin. ft.. = 260 2
Bentonite: 1900 lin. f.x 0434 #%in. &.. = 825 &

COSTS FOR EACH WELL

Well # Loggingand  RigCost Cement Bentonite Pumping  Cement
Plug Cost Cost Cost Cost Crew Cost
6 $13,500 $8,000 525,000 52,000 53,500 52,000
24 510,000 58,000 57,000 $500 53,500 §2,000
Total

Total Cost
Per Well

$54,000
231000
$85,000

Note: Cement cost reflect the amount necessary to fill 250% of the volume of the casing at the lower plug.

d] 05
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' NQ. ) SHATT PLUZSING PROCEDURAS
When this aperation svitchad *o solution mining in 1972, there
was "o longar anvy nsed to access the mins workings via the No. 1

{ shaft. This shafi wvas filled with salt by plmping the tailings

; salt from the mill into the sha®:t. This took approximataly two

i weeks .

The plugging and abandonment plan calls for removing the salt

i in the shatf:t down to a depth of 2000 fa2t his will ba dona by
drilling holes down both thes east and =ast sides of the shaft.

: Six-inch pines w«ill ba insertad in each hole cown to 2000 feet.

- River vater wil) than hs pumped douwn the pipes ta dissolve the salt
and result in a brine at the suriace. Tha brias and solids from
the shait %ill be pumped to the tailings lakes. When all of thea
salt above 2000 fest is axtraztsi, the tws siv-inch pipes will ba

‘ removed .

§

i The next st=p recuires a 106-foot taick eluz of cament dlaced
Setwzen elevations 1900 feet 2nd 2000 fe2: on top of the remaining
salt The cemsnt shal] be sali-saturatsé API Class 2 cement with

! 2 density of 120 lb/f%’ in accordance wits 40 C=2 l4s.10(b).

% The next sied is tha plazing of graval in the shaft from tha
1900-foot elsvatica un o tha axisting cament cap which extends
down 12 feel (s=2 Zppandix §). Tiz acce:s o ths shaft will remain
2ccessible for fivs vears so graval can 52 2dds2 to i as settles

- 1 = e—

o
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ABANDONMENT PLAN

Cost Estimate to Plug #1 Shaft

Prepare _Shaft for Solution Mining HRS S/EBR

Prepare Headframe as Derrick

Move in Workover Rig

Pickup Pipe

Rent 2000 ft 2-7/8" Drill Pipe @
$.06/ft/day 2 pays

Drill to 2000 ft @5 ft/min West Side

Drill to 2000 ft €5 ft/min East Side

Lay Down Drill Pipe

Rental on 6" Pipe 85.07/ft/day for 40 Days

Pickup 6" Pipe

Set 6" Pipe toe 2000 ft East Side

Pickup 6" Pipe

Set 6" Pipe to 2000 ft West Side

Travel Costs Casing Crew

Casing Crew 2 Days at $1950/day

Valves and Fittings for Surface

Install Valves and Fittings

$185.00
$185.00

N o

$185.00
$185.00
$185.00

§185.00
$165.00
$185.00
$185.00

AN N D@

Subtotal

Solution Mine Salt from 31 Shaft

Prepare Area by River for Pumps
Setup 50-HP 1500-GPM Diesel Pump at River
Setup 2 - 200-BP 1500-GPM Diesel Pumps at River
Rental on 50-HP Pump for 30 days at $50/day
Rental on 200~BP Pups for 30 Days at 5100/Day/Ea
Install 2800 ft 8" Pipeline from River to Shaft
Rental on Pipe for 30 Days € §.13/ft/day
Setup S0-EP 1500-GPM Pump at Shaft
Rental on 50-BP Pump for 30 Days @ $50/Day
Install 900 £t 8" Pipe from Shaft to Tails lake
Rental on 900 ft 8" Pipe
Fuel for Pumps

2 - 200-HP 11 gal/hr*24 hrs+30 days*$1.00

2 - 50-HP 4 gal/hr*24 hrs+*30 days*$1.00
Operator 30 Days € $30/hr

Subtotal

Remove 6" Pipe from Shaft

Move in Workover Rig 8 $185.00
Remove 4000 ft 6: Pipe 12 5185.00
Lay Down 6" Pipe 4 $185.00
Travel Costs Casing Crew

Casing Crew 2 Days @ 51950/Day

Subtotal

Total for Removing Salt

4107

$10,000.00
1,480.00
370.00

240.00
1,480.00
1,480.00

370.00

11,200.00

370.00
1,110.00

370.00
1,110.00

400.00
3,900.00

10,000.00
4,000.00
$47,880.00

s 1,000.00
500.00
2,000.00
1,500.00
6,000.00
4,200.00
10,920.00
500.00
1,500.00
1,350.00
3,510.00

15,840.00
5,760.00

21,600.00

$75,180.00

$ 1,480.00
2,220.00
1,110.00

400.00

3,900.00

$ 9,110.00
5132,170.00
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ABANDONMENT PLAN

Cost Estimate to Plug #1 Shaft

Cast of_Cemant for Shafts

Cost per 94-1b Sack $4.50/sack
Halliburton Handling Charge 1.00/sack
$§5.50 '

Cementing Costs - 32,215 Sacks Required
Assuming 6 Days, 5400 Sacks per Day

Move in Workover Rig $ 1,110.00
Move in Cost for Halliburton
Cement Pump Truck 215 Miles g §2.60 S 559.00
Bulk Truck 215 Miles @ $2.60 559.00
Crew Truck 215 Miles € §1.35% 290.25
Subsistence 3 Men & 5100 - 6 Days 1,800.00
3,208.00
Workover Rig 6 - 8 Hr. Days € $185/hr. 8,880.00
Rent 2000 ft 2-7/8" Drill Pipe
@ $.06/ft/Day 6 Days 720.00
Halliburton Cement Truck 6 Days € $1,260 7,560.00
Halliburton Subsistence 3 Men
6 Days @ 5100/day 1,800.00
1000 Sack Cement Bins 6 Required
Move in Cost 215 Miles @ $1.00 §1,290.00
6 Bins € $100/Day * 6 Days 3,600.00
—_4,890.00
Total Pumping Costs $ 28,168.00
Cement Cost #1 Shaft 32,215 Sacks 177.182.00
Total Cementing Costs $205,350.00
Prepare shaft for Filling with Gravel
Drill and Blast 4 ft. Dia. Hole in Center of Shaft $ 4,000.00
Fabricate 3 ft. Thick Removable Cover with
6" Inspection Pipe 3,000.00
Fabricate Chute for Dumping Gravel in Shaft 3,000.00

Subtotal § 10,000.00

Fill 71 shaft with Gravel (1900 ft. Deep 22-ft. Diametar)
(See Appendix H for Availability and Cost of Gravel)
Fill with 26750 cu. yds. Gravel @ $4.50/CY $120,375.00

Refill with Gravel after Fivae Years
Gravel Refil)}

Assume 10% Settling (2675 cu. yds.) @ $4.50/CY $ 12,037.00

Total Cost for Gravel Fill $142,412.00

TOTAL COST TO PLUG #1 SHAFT $479,932.00
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Fo. 2 SHAFT PLUGGING PROCEDURE

t vas originally drillad into the minz &5 =
SEnce the -‘art of solution nxn-wq‘ thi <
suca the leval of the brine in tha2 min

be plugging and

3 aband:wmen; plan calls tor slasi
approximately 50 feet of

sraval in the shaft, filling it to
gievation of 2659 Zzet. A 100-foot thick zoncrete blug will th
be installed. Tha cement shazl] be salt-saturated API Class
cement with 2 density of 120 !b/ft! in accordance uith 40 CFR
145.10(b). T:

filling the balance ¢f the shaft wit
sped with 3 faet of concrete. A 6
A the cap will allow graval to be adde
ttles gver a fiva-y2ar period.

EXY/mp

a2/45/9?
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ABANDONMENT PLAN
Cost Estimate to Plug #2 Shaft

Cementing Costs
Assuming 1 Day, 5400 Sacks per Day

Move in Workover Rig § 1,110.00
Move in Cost foxr Halliburton
Cement Pump Truck 215 Miles 8 $2.60 $ §559.00
Bulk Truck 215 Miles @ $2.60 559.00
Crew Truck 215 Miles B $1.35 290.25
Subsistence 3 Men 8 $100 - 1 Day 300.00
- 1,708.00
Workover Rig 1 - 8 Hr. Days @ $185/hr. 1,480.00
Rent 2650 ft 2-7/8" Drill Pipe
€ §$.06/ft/Day 1 Dpay 159.00
Halliburton Cement Truck 1 Day @ $1,260 _ 1,260.00
Rig Crew Subsistence 3 Men
1 pay € $100/day 300.00
1000 sack Cement Bins 1 Required
Move in Cost 215 Miles @ $1.00 $ 215.00
1 Bin € $100/Day * 5 Days (Min) 500.00
! —115.00
Total Pumping Costs $ 6,732.00
; Cement Cost #2 shaft 1,065 Sacks $§ 5,858.00
Total Cementing Costs $ 12,590.00
Prepare Shaft for Filling with Gravel
Remove Steel Cap $ 500.00
Fabricate 3 ft. Thick Removable Cover with
| 6" Inspection Pipe 1,500.00

| Use Chute from £1 Shaft for Dumping Gravel

Subtotal $ 2,000.00

| Fill #2 shaft with Gravel (2250 ft. Deep 4-ft Diameter)
(See Appendix H for Availability and Cost of Gravel)
Fill with 1187 cu. yds. Gravel & $4.50/CY $ 5,342.00

Refill with Gravel After Five Years
Gravel Refill

Assume 10% Settling (119 cu. yds.) @ $4.50/CY 535.00
! Total Cost for Gravel Fill s 7,877.00
i
TOTAL COST TO PLUG €2 SHAFT L)

20,467.00
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ABANDONMENT PLAN
TOTAL COST ESTIMATE

1. Plug Wells #6 and #24 $85,000

2 Plug #1 Shaft $480,000

3. Plug #2 Shaft $20,500

' 4. Engineering Supervision @ $500/day - 50 days $25,000
Subtotal $610,500

15% Contingency \;I' —$91.500

Total $702,000

! Adjusted to 2002 @ 3.00% Interest (rounded to 000) S814,000



